ABSTRACT. Mammals are among the most charismatic and well-studied organisms, and Brazil harbors the largest mammal diversity of the world. The Brazilian Society of Mammalogy was established in 1985, and since 2001 it organizes the Brazilian Congress of Mammalogy. We used the proceedings of all three editions of this congress together with papers indexed in Web of Science and Scielo to evaluate trends in Brazilian mammalogy. All contributions were categorized according to mammalian order, biome, topic of research and state of authors' affiliation. Our results show that mammalian orders with higher species richness receive more attention, but the ranking is different between abstracts and papers. Higher species richness did not translate into more attention for more speciose biomes, and again the ranking was different between papers and abstracts. There are research topics that receive much higher attention than others, and also other important ones, like Taxonomy, that have been neglected. States with greater human populations produce both more papers and abstracts. We conclude that the higher number of publication in the Atlantic Forest is caused by the concentration of mammalogists in the south and southeastern regions of the country. Contrary to what is normally believed, mammalian orders received attention according to their species richness, and not their charisma, probably because richer orders provide more study models. We suggest that additional funding mechanisms should be set in place in order to encourage more research on mammalian orders, topics, and states which have been neglected so far, in order to improve the knowledge on important Brazilian mammal biodiversity.
Mammals are one of the best-studied groups of living organisms, and important areas and countries with the largest number of threatened species have already been identified (COLE et al. 1994 , CEBALLOS & BROWN 1995 , BAILLIE et al. 2004 , CARDILLO et al. 2006 , CEBALLOS & EHRLICH 2006 , IUCN 2007 . Mammalian species diversity and endemism have been used with measures of recent rates of habitat loss, human population growth, and density parameters to identify global threats to biodiversity (SISK et al. 1994) . However many gaps still exist in our knowledge of mammals in some tropical regions (SCHALLER 1996) . This is true and particularly worrisome for Brazil, a megadiverse country (MITTERMEIER et al. 1997) with two biodiversity hotspots (Atlantic Forest and Cerrado) (MYERS et al. 2000 , MITTERMEIER et al. 2005 and three wilderness areas (Amazon, Caatinga and Pantanal) (MITTERMEIER et al. 1998 (MITTERMEIER et al. , 2002 (MITTERMEIER et al. , 2003 . The country harbors the largest mammal diversity in the world with a total of 652 species (REIS et al. 2006) , representing approximately 12% of all living mammals worldwide (WILSON & REEDER 2005) . The levels of endemism are also very high, with approximately 25% of the mammal species recorded for the country being endemics (FONSECA et al. 1996) . Approximately 11% of the mammal species found in Brazil are listed as globally threatened by IUCN (IUCN 2007 ) and 10% as nationally threatened by the Brazilian National Red List (MACHADO et al. 2005) . Two threatened mammals in Brazil (Callicebus barbarabrownae and Callicebus coimbrai) declined to only one population and are listed by the Alliance for Zero Extinction (RICKETTS et al. 2005) . Brazil is also one of the regions of the world that contributes most with the description of new mammalian species (REEDER et al. 2007) , what indicates a greater diversity than currently known.
There are several scientific societies dedicated to the study of mammals worldwide, and the Brazilian Society of Mammalogy (SBMz) was established in 1985 (CERQUEIRA 2005 ence and Scielo in the same period offers a good and representative sample of how Brazilian mammalogists allocate their research efforts. Therefore, in the present study we aimed to understand trends and biases in Brazilian mammalogy, in order to evaluate whether its efforts have been well applied, and what future changes are needed. We answered the following questions: (1) are there differences in the number of papers and abstracts among mammalian orders, biomes, research topics and states, evidencing a differential allocation of efforts? (2) Are the patterns of attention different between papers and abstracts, considering that not all congress presentations become published articles? (3) Do richer orders and biomes receive more attention, considering that they provide more study models? (4) Considering population size as a surrogate for number of mammalogists, do more populous states generate more research?
MATERIAL AND METHODS
We surveyed the proceedings of the first, second, and third Brazilian Congresses of Mammalogy (SBMZ 2001 (SBMZ , 2003 (SBMZ , 2005 . Not all studies presented in a congress and published as proceedings come to the final stage of being published in a scientific journal. REIS et al. (2006) .
In order to answer our first question, we grouped data from abstracts published in all three editions of CBMz according to mammalian order, biome, research topic and state. According to REIS et al. (2006) , there are 12 mammal orders occurring in Brazil: Artiodactyla, Carnivora, Cetacea, Chiroptera, Cingulata, Didelphimorphia, Lagomorpha, Perissodactyla, Pilosa, Primates, Rodentia and Sirenia. All proceedings abstracts and published articles were categorized according to the mammal order studied, and studies that evaluated more than one order were grouped in a category labeled general. We considered that Brazil has six main biomes within its borders: Amazon Forest, Atlantic Forest, Caatinga, Cerrado, Marine and Pantanal. We categorized research topics into Anatomy/Morphology, Behavior, Biogeography/Distribution, Conservation, Ecology, Evolution, Genetics, Health, Inventory/Survey, Management, Museums/Zoos, Paleontology, Physiology, Systematics/Taxonomy and Techniques. For the analysis evaluating the author's affiiations, we used the official division of the Brazilian territory in 26 states and one federal district. We tested for differences among categories with a ² test (ZAR 1996) .
In order to address our second question, we separated data into abstracts and papers in the four groups of categories mentioned before (orders, biomes, topics and states). Then we tested for differences in their frequency distributions with Wilcoxon's Z test (ZAR 1996) .
We answered our third question by calculating a quadratic regression between the number of species (independent variable) and the number of publications (response variable) in a given order or biome (ZAR 1996) . The reason for choosing a nonlinear model was the high differences among categories in both cases (orders and biomes).
Finally, to answer our fourth question, we calculated a linear regression between the human population size (independent variable) and the number of publications (response variable) in each Brazilian state. We used human population size, obtained from the last national census (IBGE 2007) , as a surrogate of the number of mammalogists in a given state.
RESULTS
Our results suggest that Brazilian mammalogy research efforts are not evenly distributed among mammal orders Fig. 4 ). Ecology is the preferred research topic both for abstracts and articles (Fig. 3) . However there is a noticeable difference between the number of abstracts and the number of published articles, suggesting that most of the research appearing in CBMz abstracts do not make it into the scientific literature. Inventory/survey is the second most common research topic in abstracts, but almost no article is published on the topic (Fig. 3) . For inventory/survey a pattern similar to the one observed for ecology (see above) is noted, suggesting that most of the abstracts do not become real publications (Fig. 3) . The opposite occurs in the topic Evolution, with a good number of published articles, but very little presence among abstracts (Fig. 3) .
More abstracts (r 2 = 0.89, p < 0.001, N = 12, Fig. 5 ) and articles (r 2 = 0.68, p = 0.006, N = 12, Fig. 6 ) are published for mammalian orders that have more species. Some orders received more papers than expected, especially the Sirenia, Chiroptera and Primates (Fig. 6) . However, the preferred orders in abstracts were different: Carnivora, Rodentia and Didelphimorphia (Fig.  5) . Species richness within a biome explains neither the number of papers (r 2 = 0.52, p = 0.33, N = 6, Fig. 7 ) nor the number of abstracts (r 2 = 0.33, p = 0.55, N = 6; Fig. 8 ) that have been produced in it. Nonetheless, as seen in figure 1 , the number of publications resulting from studies carried out in the Atlantic Forest is higher than publications in other biomes.
States that have a larger population size produce more papers (r² = 0.37, p < 0.001, Fig. 9 ) and also more abstracts (r² = 0.45, p < 0.001, Fig. 10 ). We observed that most Brazilian mammalogical research is carried out in the states of Rio de Janeiro and São Paulo (Figs 4, 9 and 10), both in the southeastern region.
DISCUSSION
In our study, we observed important trends and biases in Brazilian mammalogy. There are many differences in the allocation of research to different mammalian orders and biomes. There are also some neglected research topics. Finally, the concentration of researchers in the south and southeastern regions of the country seems to be the reason for the concentration of most studies in the Atlantic Forest.
First, there were some unexpected biases in the attention given to different mammalian orders. It was expected that the most charismatic orders, like the Primates and Cetacea, would be the target of most publications. However, the productivity of a given order was best explained by its species richness. The most diverse mammal orders in Brazil are Rodentia and Chiroptera (REIS et al. 2006) . Together with primates, they also have the greatest absolute number of threatened species (IUCN 2007 ), but Sirenia and Perissodactyla have the greatest proportion of threatened species (IUCN 2007 ). However, these results for Sirenia and Perissodactyla are biased due to the small total number of species in these orders. Brazilian mammalogists should pay more attention to orders that are poorly-known and in greater threat. It is also noticeable that some orders (e.g. Didelphimorphia, Rodentia and Carnivora) present a relatively large gap between the number of abstracts and the number of articles (Fig. 1) , suggesting that most of the research appearing on the CBMz abstracts do not make into the published scientific literature.
The Amazon is the largest biome in Brazil with the largest number of species and endemics, following the species-area biogeographic relationship . This is probably the most diverse region in the world in terms of vertebrates (VOSS & EMMONS 1996) . Nevertheless, our results show that it receives less than expected attention. The Atlantic Forest ranks second in mammal diversity, and has more species and endemics than expected by its area , mammalogists should allocate larger research efforts in poorlyknown biomes, like the Caatinga, because we need to have a more complete picture of the national mammal fauna in order to propose and establish efficient research and conservation strategies and policies. In order for Brazil to properly study its mammal diversity, it is important that incentives and opportunities to attract and settle mammalogists in other states and regions are implemented; this is particularly important for north, mid-west and northeastern Brazil. The Brazilian biomes with greater percentage of threatened mammals are (from greater to lower): marine, Atlantic Forest, Cerrado, Pantanal, Amazon and Caatinga (COSTA et al. Number of abstracts whereas the Cerrado and the Caatinga biomes have less species and endemics than expected . Biases in the attention given to biomes are also worrisome. One of the possible causes for this bias in mammal studies in different biomes may arise because the great majority of Brazilian mammalogists and research institutions are located in the south and southeastern regions of the country, exactly within the Atlantic Forest biome. Another possible cause for the higher number of studies in the Atlantic Forest may be due to the conservation efforts to preserve threatened species, ecosystem processes and habitat in one of the most threatened ecoregions of the world (MYERS et al. 2000 , MITTERMEIER et al. 2005 ). Brazilian
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2005, MACHADO et al. 2005) . Studies using species-area relationships of mammals, as a predictor of extinction proneness, concluded that mammals are more affected by deforestation than reptiles and amphibians in the Atlantic Forest (GRELLE et al. 1999 (GRELLE et al. , 2005 . The predicted extinction as a function of habitat loss, in the Atlantic Forest and in the Cerrado, is found to be greater than the number of taxa actually listed as threatened, whereas the reverse was observed for the Amazon (GRELLE et al. 1999) . However, taking into account predicted habitat loss due to development projects for the Amazon (LAURANCE et al. 2001 ), GRELLE (2005 used species-area relationships to show that the percentage of endemic Amazonian mammals threatened by extinction due to habitat loss may increase between two and three times the present values and encompass between 5-18% of the total number of endemic mammals. Although ecology and inventories\surveys are important research topics, the Brazilian mammalogical community should also invest in other research areas, especially in taxonomy, which is terribly underrepresented in the international scientific production. We need urgently to promote the increase in the number of taxonomists, because the identification and classification of species is the base of all other biological research, and Brazil is facing a serious shortage of mammal taxonomists. This shortage may have serious consequences for research and conservation efforts in the country (BRITO 2004) . In the fields of ecology and inventories/surveys, Brazilian mammalogists should plan their studies taking into account in more global perspectives and general theoretical frameworks, in order to better understand how Brazilian mammalian patterns and processes fit into a global picture. We should be also pay a higher attention to management studies, in order to solve urgent problems involving both wild and sinantropic species.
The Brazilian CBMz is an important national forum for discussion and diffusion of knowledge in the country. An important issue is to question why most of the research that appears as poster and oral presentations in the congress do not proceed to become a formal publication in scientific journals. Also, in order to improve the role of Brazilian mammalogy in producing scientific knowledge and providing information for conservation of Brazilian biodiversity, and in diminish the gap of knowledge and research, we suggest that the event should always rotate among regions and states in Brazil. This could help to integrate researchers from different regions, who could find out common interests and join their efforts. So far the three events took place in southern and southeastern Brazil, and the fourth edition is going to take place again in the southeastern region, and both regions have already most of the attention by Brazilian mammalogists. This way, the event would be more representative of the environmental diversity, political realities and author diversity in Brazil, and would improve its role in promoting not only knowledge dissemination, but also in directing research for poorly-studied taxa and ecosystems and better helping the ultimate goal of preserving mammal diversity in one of the most biologically rich countries in the world. Our results provide a first general overview of mammal science in Brazil, and they clearly show its trends and biases, helping us identify and better plan and direct future mammal research priorities, both on a taxonomic, thematic and geographic scope. Our results also show the importance for mammalogists to publish the results of their research in easily accessible venues. Two decades after its formal birth, Brazilian mammalogy is mature enough to look upon itself, evaluate its achievements, learn from its mistakes, and establish priorities through scientific planning, and the use of scientometric analyses may be a useful tool in helping guide the future of mammalogy in Brazil. 
